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(54) SOLID-STATE IMAGE PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a MOS type image 
sensor which has its image pickup element made small on the 
whole, prevents what is called shading from being generated, 
and can be improved in resolution with a single-plate type. 
SOLUTION: Pixels 101 are equipped with a photodiode 1 1 1 
which generate light-generated charges through light 
irradiation; and an insulating gate type electric field effect 
transistor 1 12 for light signal detection which is adjacent to the 
photodiode 111, accumulates the light-generated charges in a 
channel area below a gate electrode 59, and modulates a 
threshold voltage with the accumulated light-generated 
charges to detect a light signal. The pixels are arrayed in rows 
and columns; and the photodiode 1 1 has its peripheral part 
surrounded with the gate electrode 59, which has its peripheral 
part surrounded with the photodiode 111. 
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Kl 1 It, ft*^**- Kill KlWff 
»b7 ni2t Irfiifcfi 1 0 1 jStff t n 

<o , a#^-f **- K111 «y- 

5 0 




^^©y-h«ffin:j;o-c*©ja)aa*H4^ me 
I6»y- hstjugix h 9 hmsiitdie 

«iiB«*y- h7yi?**©y- hunt 

uymtu ^y-hm^©^^©^©?^ 

wis y © ja^t? h o -ciftE^ * ^^t» ? 

©@fr»fcggo 

t t -r a 3 

£ i *4«r* i i" S »#S 5 flEtt© H 
[»**7] WIBH^tt, PJCfjEfrft-mfJEFU' 

[IS** 8] ItoHa^-hffiltJWWfth?^** 
© f- h **& t*E: © JS ffl S ttTV * 3 £ 1: 

So 

[MttBO] P]-©ilSfTrtlcfo5il!5«y-hS 

h 5 * © y- b mammmm $ ft, 

^^H-©flE?iJrttfc5fJiB»y- hffi«JM»* h 



IM** l 0 ] HfJisy- hfttt^JMReVSttftti 
t-f 1 9 ©Mx^-CEfcWBftftlf; 

[»** 1 1 1 WES*^ *— KttflftEy- hSS 

©#A»© / >ft< tt-iate, xttH*K©PMi»-» 

[»#*13] WEP-©ffrt©B*©MU«, scm 

* 1 4o T ^ 5 r i: t -tZ ffi#Jg 1 TSm. I 2 ©fa 
fta>-lcEm©B#*&««. 

l 4 ] IfflBra-wfTrtroifSwtttWilHfefi 1 

K©MW*WEtf^fRll-fp s o-rv j yif * tftoTV^ 

©@«^»S„ 

ffi»^y- h y y'Jx 9 ©y- h«ffifc^ 

fitlElfi*y- h y > V* 9 © K W v««c 

«IIBy-^«W©1tBESrE18U, $ P>iiSflEy-^«« 

« 1 1"5W ** 1 1 4 ©fsitt^-icE«©@fr»^ 
[0 0 0 1 ] 

L, ±(9PL<i4 > Ifx^^y, m^*p<7, H^A 
[0 0 0 2] 

r^sfc», /^-^©m«kS«©iSilic#v\ Bt 

^^©Pi&A^^/M^^aicSffl^tLTVNS. 
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S^fc±oTfft£-Ct3i^5*d£&&a»L"C, MOS 
[0 0 0 3] r©±541B:©«t»©»«fc«*, 

mmm mmw- io-i 8 6 4 5 3t) *ff o-cwf 

(IWf 2 9 3 54 9 2-§-) &#TVS. ^©MOS 

4 fcjjfrfj: 5 WII 1 0 1 H**^ *— K 1 1 
1 tS*^ *~ Kill KH«i-«*fll-W(kUJ«fW 
Mh5^^ l l 2 kfrbm&£tiZ>. 

[0 0 04] MOSl^ * — j^feyf-ft, -<0^@j^ 
1 0 l WtJIIKEJUSHr**. BSt5«4I$l 
oitt*^M*fc±oT#***t-ov6. 

fWcii, LOCOS (LOCcal Oxidation of Silicon) 

[0 0 0 5] idDMOSl-f^-^tyftffl^t, to 

^-/W^-Jry h 2 6KAS%98£jE7LfrttlliS«S. V 
«WIHIfc**^-r*-Kl 1 lgp^W^nuvXti; 

1 1 2roMiI«£E«rttW1-«rifcJ: 

[0 0 0 6] 

[*W tfflRfc L <fc 5 fc -T <5 SUB] i: i PJ^ga?U £ 

Kl l l^©«/h^(rtt^-C»JIS 

Ml 0O«ttB*K , y*-K»LTl/2fill±, *v*tt 
HStf $ e> fclMMI: * ti 5 i Mf t* v *J- fcSt L T 2 / 3 

[0007] rwj^fc^&SfciBKfcrs^Sr/h^ 

l l l»S»^KBgv>e^^^^ot<5o r©fc 

hft***JK*ofc»fr, Bio 
(c) fcjj*TJ:3fc, ABItSnfc3t^S3tSiSw«ia^i«a 

9 - y ufc t # t? t> -r * - *st vu- *» e> © ma* 

[0 0 0 8] *fc N CCDifl;«^fcIMlTtt3 

-o© c c d amc i u gjfrf § 3 ©^Sic i o * 



■t 5 lw„ ioro^**fcJ:9g3M-a¥«*T#«t* 
Srl^iS^art^^H-CVS. $e>c, LOCOS 

[0 0 0 9] #3SWtt, ±E«»©P>gi@^l-«^T 
flfPSiifc *>©-?*> 0. JHM^**r*ffiflrt-5 i: fc 

5$-cAMM?©i«i)±«:ia a c t s @*»3sa^ti 

[0 0 10] 

©s#«$ <t ut, m 2 0 4 ± 5 atBMt 

Ki03ft»4«Wtll4***»*^-f*-Kl 1 1 
-MM 5 9T*©ft^«54cTl:SSU * 

as*ifc**±«?(rfc j: 9 «««BE*aais*-c3tfli* 
*9\\ 2k^m^.tmni^\mkn\mn^x 

01< 1213, 0575S38t;^H-J;5K* 
-I't-Klll it^y- h 9 y ^ ^ 1 

I 2©y- h«ffi5 9t£.fc-oT-t©^ffl&&ffl*;ft, ^ 
igty-Mim^mh^yv 5 ^^ 1 1 2©<f-hSffi5 
9ttS3t^3i— Kl 1 llcJcoT-tw^ffl^Sratti 

W»f-ha*JM**h5>'^#l 12®y-HI 

HS!m#^h9y^^i i 2©y-^««5 6*»« 

[OOlllSfc. *mV-YWXMMk\- , 5*V** 

i i 2©y-hm«5 9fsy^#£WL, y-hmn 

hm^5 9 <B*MMR!roft«fc PK^WB 7 a 

btt, fr-ogytyj t-Km bmm%- 

to&YJWKt 1 1 2f±KW-<y««5 7 a fcnc* 

^ J f-^^«!-J;oTffl*nTV>5o r©##, 
ftfttS 5 3 (4, K W 57aii mmMZtt 

Z> Vx-lVm. 54a, 54bJ;'3 fc^^mi^MtlH 
«»KK Vffl*5 7 a fcKBKL-C»*4tirftart 

5rt«r#«tUTV>5 0 r©»#. S*^W*-Kl 

I I t±y- hs«5 9 it>-3a!^ x 

9*»6**y-f*-Kl 1 lteSS^Wtt, fT^W^ 
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[0012] isb\c, HMMtrto»i oiffl? 
fr:frflfci&oT&t^#Afc»oTS#i'-f tf- K l l 

I I v- hmm 5 9 1 *s3SEt jtAz-ev^a r t t 

LTV>5„ r©i§£\ S5i^-fJ;5l-, H-© 

ffrt©®^i o i ott.mtfixmz.t&vxmmmzftv 

iXWfi? t&oO^S 

Kl 1 lcoltU'^l-, ^-©frftcDW^l 0 l©&tf 
l/O^S,, 

[0 0 13] SXTK, ±iE«j£l-J:l9^$tt5^ffl ■ &i 

Mzwim-tz, *%w<Dmfr&&mmx'\z, 

mmm^~bmm^»hyy"J^^ i i2£«Mi*.fc 

®*1 0 l^i^t-B^ftT^, *k%? 4 K 

I I I Ht«*y- hswwa* h 7 i i 2 coy 

-h««5 9KJ:o-C-t©llia»SrH**b, h 
ffi«JM»*h5>'$?** 1 1 2©y-hSffi5 9ttS* 
y-Y^-Ki i iic±oT*©JBHi»«:H*ft-o*$. 
bp*5, hi, iii 3, msnmm8\£7F-t j;5£iiifci3g 

ifcS. -ooiJUii o lic&^-t, fl-Jige 

ft^tf-Kl 1 l^-Mffi5 9®^f©'M< 
kft0^5. 

[0 0 14] 0 1 RTfffl 3 t?H, y-hfHI5 9*»feS 
ft^Vtf— Kl l i£M5#lRjtf5, ff#HWUJ9l#flll!: 
»Lt*Hf>3Srifiil!:-»rsi5K:, MflOirtfreB 
uv^ot, ^-h«ffi5 9©«*ii3!ffc:s'f-fc:*fL 

HA»«oS3ft«o«a t*5aioifc* i c5E< *a t 

[0 0 15] £fc % 0 f- h«l5 9^fcS3t 

Ki i ifc5«3Sri«iias, trarmuitwisrisncj* 

LTltfWWIfc-HW3 <t 5 fc, 11*10 1 f*3£K« L 
0*3„ 4>o, gft^;*— .Kl 1 1 ©jfcT/ttff^fSjK 
^o-tWlf^i&oO^,, Jt^t, Wcfr2rfafc*i 

*s*J«r*i-5S3t»SrfllJi.fc»3t^'f^-Kl 1 1 Sr» 

[0 0 16] El 6 75^0 8 Ttt, ^- hm^5 9 

*»6**^-f*-Kl 1 1 flJjfUUltJW 
^fc*ru-Cifcff*lSlfc-Srt-5J:5t, W*10 irt 
£SBELO^ 0 ^o, **^-f*-Kl 1 1©&U\ 

awiai-©ff rtcoH^ i oicttw fT^KjBor 



ft ffy [mm t* y 1 / 2 fc° y *H»* S ft 5 £ fc fc ft 
y-hmffi5 9 ©WHBdlf y *■!!:«■ 

JK#5«r*r*a3ft»«iitfc**^*-Kl l l* 

T?Hig£EBLfc09<D.fc5fc4§£\ 010 (c) ©£ 

9Sr#-f5S3t«Srfll*.fcS*^-<^— Kl 1 1 £#3 
rtmSfcfc, 010 (a) % (b) ic*-t-J:5 

3f n f * -7* -f >- fcEWrfS r. t # t» $ 5 , 

[ o o i 7 ] * fc, sftflHfeSBrtoHff i o i 

?£ixRvmfim^ix%fty4*-h°i nky- 

HMB9i:*3ffilcSfeA/wa. r.©»^ 0 
5 fcsSH-J: 5 rt©S^ l o l eoibtmftt 

faK&oXffi&mzt£iX&<Q, 1)-^>%.%tf4*- Kl 

I l©afeU!iiff*'[S)!-?&o-r^^•^^ ! ^i:4oTV^2. 0 * 
fc, «te, 06 75S0 8ic:^1-J;5lc, gjt^^-K 

I I lroitfe'C^^lc:, i^— ©fifrt©ii*i o l cDSfetK 

[0018] 05 Ib^M 8 ©J; 5 *SB?iJ, fiP*,g3t^-r 
*-Kii lof.frctW^^fi' Lr^^5J:5'5:^a 
c c d*^ Srfflv^ 3«S;©H#»{feKiH-*5«t 

t^-C#-5o 4*3, *«S©HiS§Te>U4, CCD©i 

bftStfS, i©38W©J:5*MOSSi*7-©»&- 4 fiES 
OtT©B»*»6WWt**WA-C#Sfcft, 

[ooi9]st y y^#t©y-hs@5 9*sK(te> 

ft, ^-h«ft5 9©l^9WSy-^«^5 6 
(D»il-'WyS«57aiiot^5, fct, K 
l~f 5 7 a t n tStltfflT?, K W^f y»« 5 

7 a k&®-fzmm$wmm s\cx vm^mmm 

^fi£i-5ri-e, LOCOStfen:J:6*WMt«r^-c 
5„ 

[0 0 2 0] i)i;*5 4a, 5 4b<SW±8B 

ta»«i»«SI©»e-, 2 5 AS nS©» 
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[0 0 2 1] 

or i ©&*©»*) m 1 s, **w©» i ©sg*©jb 

il:«5MO SS-C *-i*fe yf-fcflMrt-SH*© i~f 
[0 0 2 2] BHKi?r}-J;5fc, S3t^-f^~ Kill 

saw^a— ki 1 1 Kiwrt-a*flr*«wffli» 

^*-hStt#^h7V^^ (SATs fCMOS h7 
v^^t»i-5»#t)*)5. ) l 1 2tl:fifeli 
1 0 ltffrbMz&Pl&tiX^Z,, mos 
112tLtnft^MOS (nMOS) ^ffiV^T^ 

^5**#**«U:*o-CH*:h/r^5. *fc, mos 

h 7 >-s>* ni2 ©u^y- h mm 5 9 iijsiiSMs 

[0 0 2 3] tT*-[R)i^oTtfe^MOS h7>'^^ 1 
12©y-Mt«5 9fi»l:*3fcflr* (VSCAN) ft 

i&S5 9a, 5 9b, • • • \c&oxftmmmzti, 

^O^lRjtCj&oT^MOS 1-7^? 1 1 2©V 
-*«#5 6 liSitttWIS (X!4V--*®ffi) 6 0 a, 
6 0b, • • • fcio-CftSfcSSftSti-T^S. ItiS*: 
3tft# (VSCAN) ft*£iS5 9 a, 5 9 b, • • • 
S&tttflft aiJy-7M 6 0 a, 6 0 b, • • • 

TatBtttStlfcitWc^BWWSSttKWvWE (V 
DD) (XttMVW 6 1a, 6 1b, ■ 

[0024] k i ©3sis©jg«-ctt, #tr, «t©4 5 

LT^*. HP*,, BilOlftm MOS 
h7V-^^l 1 2©$*-h««5 9d»6S*^*- 

rtuctovvrna. ft*^*-Ki i it*, s«h*i>? 

©MOS Yy>P?.? 1 1 2 coy- MI5 9, SOW 
S-rSB^WMOS 1-7^^ 1 1 2W-7*-h«ffi5 
9mi<5T J &roJSia§RSrffl*tl--CV''5o i£f-> MO S b 
1 1 2©y-hm«5 9(4, MittiiXft©$ 

«^*-ki 1 1, jwwki-sb*©***^:*-*- 

Fl 1 licJ;oi:^(OiiagB^ll*H-Cv^o 
[0 0 2 5] Sfc, H CSit^aff (VSCAN) ft 
^S9a, 5 9 b, • • • \Z£iXftmc&MtStltz 
MOS YyW** 1 1 2 coy- HS5 9liff*fill; 
»oT-MI*fctttf, Sitffi77i» (X(4V-^*ffi) 
6 0 a, 6 0 b, • • • C±oty-^i«5 6 ^tSU 
(C^g^tLfeMOS h7^^1 1 2C0y-h«ffi5 

[0 0 2 6] fcfc, H2Sr#ML-C*36W©**«3«tt 
(C#5MOSS-r^-v ; -fe^f-©-o©pj^l 0 lcoff 



5BrWBJ-e*5. H 2 K*i"J: 5 fc, gft^f tf- H 1 
1 1 iMO S h y 9 1 1 2 i4, **L-P*vJ|ft* p 
ffl© W* J «l©>>3i/U«*5 4afc»2<0 

C*A««5 4bfc»rtSil, ^tie>©^HS«5 4 
a, 5 4 bttS^fcfcttSft-O^S. gft^tf— Kl 
1 1 <D%%<0% 1 0?i*««5 4 a ttft|RJtlCj:8« 
^©3§£««©-$&#/&LT^3„ MOSF?^ 
*1 1 2©a#©m2©t>3VMg«5 4 b!4;i©$|i$5 

[0 0 2 7] MOS h5y^^ 1 1 2 ©^©ffi^, 

a^o y yy^z^i-z bfffil 5 9 ©rtfflgp©l^«t 
nS©y-^«*5 6ASRft6iX, ^Cy-hS«5 9 
O^HWO^mi!: nH© K U"f y«W 5 7a #Rtt bit 
TVSo y-*«&5 6 t 7 a i©M© 

Slffcot, y-h«I5 9©T©»2©*3VI'** 

5 4b©gfi5ft^«i4otv^. y-MWI 

5 9rW-Mft»K5 8^Uft^«54 c± 

Kjej«sjir^s. a^©a^mff!-*3v>r, *©?■+ 

fr**©**^*^?^-^ vttlite 

AU ft^K-T'Ie 4 cSr^L-CV^S. 
[0 0 2 8] Sfefc, KWHWt5 7i#iftLt* 
*y-f*-Ki l i©*tt4HK*5 7iWI&*S*t-C^ 
5. BP*>, **MMWS5 7 t FWV«5 7 a tliS 
VMCl^Lfc*iatf*2©p:t/H»*5 4a, 54b 
©*«fc*fllS#©**s&**»a»5 4 5 fc-HW9fc»J*S*i 
tva. Sbte, ^««lS*5 7Xt?KW^«5 7 
a i4H^ 1 0 1 ©HHHWCfctf, 1X10 1 Srffltffe 

5 3 tawsiirv^. 
[0029] £?>(;:, r©Mosl^^-^tyt©# 
P T*4ry K (J%»«5iM) 5 5(4, K 
U"f >«5 7a/4^y-^5 6l;lSft^/Vf 

#fr©-M*rc;fco-c, y-^®*5 6«j(c^$ 

5. ±E©#*il*tt^!J3>'IMaWf©lftlSil 

6 4£4oT$*f£;h.-a3?>, S#^<f tf--Kl 1 1© 
g#* 6 3 &#©««», *©WW!6 4±K»fi)l**l 
fc&JSS (*%MD 6 2l£,fctiayte3*vT^a. 

[0030] jstK, ii 1 1 L"c±e©«m©iMfc 

li^fflv^fcMOSl^ j< -i^t yf-©±«:©*^^o 
Him, r©**©«ifc*jrt5MO 
s^^-^-fe>-f-©ia^«^ia^-ro inst 

45ic, i©MOSS-<y-^-feViM4, 2RtcT1/- 
*^©«***o"rj8 0. ±IELfc«jg©B*l 0 1 

^ij^&im^ftc-v h y t> *mmm&fox^z> a 

[0 0 3 1] 4fc, (VSCAN) ©El) 

**H*10 2XtfKWMl£E (VDD) ©^»^S 
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So mm&atwim (vscan«» 59a, 
59b, • • • iiSit^sif ^(omm^mm 102^ 

a, 5 9b, • • • I±, ff^|Rjitafe^r<D^ftB^ 1 
0 lflOMOS 1 1 2©y-MtlI5 9 

[0 0 3 2] *fc, K^yW^I (VDDM 
$0 6 1a, 6 1b, • • • ttKW^mffi (VDD) 

©m^sehss 1 o 3^ib=fTSi--o-fo-er^5o £ 

KWyfffWe la, 6 1b, • • • S±, fT*-lR] 

t£ltS:£T© i o lftroftft^rffi/BMOs b 

1 1 2©KM«5 7af^i^$ixT^ 

So 

[0 0 3 3] *fc, HttiMeOa, 6 0 b, • • • 
^JflJffir-O-f 0(ljr*3 ■) , #SEffl^i»6 0 a , 6 0 

b, • • • mmmz.&&&xo^vm% 1 o irt©M 

OS h^V-i?^;? 1 1 2©y-*fl«5 Sl^tV^S* 

jf^£ti-tV3„ mos 1-7^^ i i 2®y 

-*fW£5 6 iUlJSi-SKffl^ 6 0 a, 6 0 b, •• 
• *®LXifi%tiijj\B\& 1 0 5 iSSttLT^S. * U 
T, Si Ol^fJ:?!', y-^««5 6l4±E©«# 
W^EKl 0 5rt©S^Lftv>*-*^i'*;&»fcftS?'f 

[0034] sin^affl-^- (vscan) &tMt¥i£ae 

fft (HSC AN) tc<fc t) . iifc. #¥#0* 10 1© 
MOS h?y*Sxfi 1 1 2fc»»LTft©A»i:K:Jfc« 

Lit, aBiwirteJ:*^^^^****^!^^* 

(Vout ) tffll #ffl^0SS 1 0 5^f,»ffl§M o ft 

0 1 2 ttttff^&ffi©^©©^*^^^ 5 >^ 
[0 0 3 5] 3t«^W©fc©©^^»#l-*5V^Ttt, 

afaMBM-tttiifflM-wtJwiii] (^ffflwibi) -wsm 

ID (»WJBM) tv^5-»OiMW»»9a4*t5. ft 
*s, rwsatojBffitfli, *«JWH-«ffl»IM©MK:* 

[oo 3 63 ii2 \z.^-rwmmmx\t, %mtnK.t. <o 

**!IXMi£S*, * + yr©5t»iE?L £ 
»lXtWB2©5'3i/Hi«5 4a, 5 4brt*»»S* 

h 5 5 r©4§£\ 
^5 7 8^+1. 6VfflI»lff^MBt5i 

•fSo •y— MKI5 9IMOS h^^** 1 1 2©^ 

©E©«BE^TOp-f5o ^Wi-y-^«5 6tKU 
^y«5 7atiCM+l. 6V©jE©SJE*STOP 



$^5r.i}dft5. rwsswiiHB:, »i^^B2©7 
»ioy-^Wti:3tflr«*ttv>*tt©j(l2oy-^m 

ftt©^©mffi£ffl*£*5fflfB]l?t>;fc5o 
[0 0 3 7] R IX WafflM-eH:, *tP7#^h5 

^i©7-fyy-*y ic!Bti£*5o MOSh?y^ 

5 7 at^/L ; &+2~3 VWIEWmiS^TOn-rSfcirt, 
fc, y— K®i5 9 i^/L-?r+ 2~ 3 V©iE©«JISrS!iP 

-t-So 

[0038] n c< wjwaBWTftt, ot* 

y TJK-Jrj, h 5 BtrSd-t- 5. y-*««5 6*Kl~r 

y««5 7 a ^y- f-mai 5 9 5 vu±<dte<dm 

[0 0 3 9] ^^y^y^iim #J$Hfc«i:i« 
MW©Mfc*¥£«©Jf3EUw£«&JHIB-efc!>. r© 

ffl Lfc^iiT?©^ 2 © y m& £3? 2 © 7 >- ^ 
*y kb****. r©JTOf>, »3t^*-Ki 1 1 

^MOS YJyy** 1 1 2fctt±e«ffl8MilWtlt4 

mEwminsivs. 

[0040] ftK, misu!Bi2{c:^-r«^i:^ftsm 

©«^fcov*TB3&tfH4«r#J8LTlftm-8. S3 
H\ HlK^^HWtfcJIftSllioflraita^i-TiBBTf* 
0, H4ttBI3©lll-lll»pjB5WfiBH-e*»6. S 1 
fc^tlffififcat LT, VSCANftft»59a, 5 9 
b, • • • <JbMfTLT3£tf5VDDtt£i&6 l a , 6 1 
b, • • • fcK^HWB 7 B±*iaWfctRlt» # 
■*1 0 1OKWy|«5 7 a fcSSRl/r^SCfcS: 
ftftUl^. ft*3, S3, 4«f, SI, 2fc3H-# 
ftlDtfflttll, 2tlBJC%©^-fo 
[004 1] S3, 4 fcjjrf £ b ftfllit i £ T% 

(Wt»««fliW-lct*tii«-ct 5. £JUb©J; 

r©*M©jBi©*«t©»*UiJ:ntf, -o©B 
*l 0 ie*V^-C, «MBO¥BBIMfc#AA««-e*>« 
«t5fty-h««5 9Srfflv\ K*^**- Kl l 1* 

±EH*l 0 l*ffi?IKEW*ixT*S. * 
fc, y-h«ffi5 9d»6>g3t^*-Kl 1 lfcSB** 
fWrt»09l36rrtilJ:»U-Cl»»*i«jK--ft1-5J: 
mi o lrtSrEHl/O^. *vo, gjt^d- 
-Kill h^Slf-a*: h 7 l l 2 

©^-h««5 9(dJ;oT^©JSi22gi5^ffl*tU, Iftft^ 



-MB«JW»*h?J'$>** 1 1 2©*'-Mt*5 914 
Kl l ifcJ:oT*©AiB«*H**tSJ: 

»o«iai:*iatoJt#ltiS<ft*!:v^5, BfflHfcfr 
»<WS*5«r*+5**W«r«*.fc**^*-Kl 1 

5 9©<f£Biil 0 l<Dlf«yf-©l/2£tJb*V^tt2/ 

10 (c) ©451-, MS*3fe*#y h#S3t«a»e>B* 
m-ru*5r:tteJ;t), W** 
teT-tSo r©3§^©4 5&B§SE£iJ-C»4, J: 9 

1 1 it»5rt*-e*6fc*, no (a) 

[0 0 4 2] (» 2 <D%m<DWM) m 5 14, «§f^©fS 

2 ©ttoIii;#5MOSl-f ^ -sHrvtf-ftKfctt 

2C0HJ6Oi(gffit*JV>r, P-roffrt©M3!510 1©t 

MoBmtmWhZ. *fc, S3fc*V^-Kl 1 1 
S!£Hi5?l 0 lftOMOS YJyi?** 1 i 2©y 

1 1 2 <Dtf' — Vm&S 9\z£iX*<Dmmn&m*ti, 
jtiCMOS 1 1 2<D^-hm«5 9(4, 3 

9&t*4*—Y\ l lKior*«)HaWWrB**i"CV^ 

[0 0 4 3] -if, *i0«*o*tt&Aft&fc::5 
i4, HKf i o n*m4, mos h?^^ ii2»y 
-h«ffi5 9*»b**^*-Ki i liasintiw 

OS h?^** 1 1 2<D?-hnM5 9<D&mZft% 

rttttFWJH«5 7 a j:nc*«afr4rt-e«Kftd' 

MHRtt5 3 *s— 5*j5: 9 iftctJsO, fgi&u^2©!7 
x;«5 4a, 5 4 b J: 9J»< ^S^fcSH^ItSi 
«5 3fcio-CI*l 0 l!jSH*ilTV^6j|ttt*10* 

fTBfl^^6 2ai4, #JxJf, LOCOS (Local Oxid 
e of Silicon) !C<tS7 -f-zUKSMbitt, 7^f-/VK 

[0 044] #l©$l/£!4, ll 5 tcSSV^C, a 1 2 

qxoft^tm cn^-x^i-hoitm 1 2 1 p ct 

©«r^i-fc», *ORWfc*ll+*. Sfefc, 1*10 



l©»rWlit^ ±«EffM»li»6 2aft»V^H2K: 
©»Wo»2©StaS©»«©«W»!:J:ort>» *i©3t 

[0045] $6>fc, »2©H3i©^fi-ei4, mi©* 

*©^Sg©«*tM*S£ilT©<k5*«^^*i-5. SP 

@#*«$e«l*J©S« 1 0 1 ©¥BB»fc*iv*T 
(4. 0 5 IC^-T «t 5 fc, tT*"lBJl-?&o-C&0<?IJ*(Bl^JB 

ots*^*-ki 1 1 ty- mm 5 9 t&itmc 

^A/-CV>5„ d©ii£\ |-©ffl©IllOl 
Ki 1 i©ttt«±fT#ftfc»o-CSW*i:* 
[0046] 0 5 ©4 9 *E?iJ, BP^S*^ K 1 

1 1 otyfotommww 9 lt^s 4 5 f$mvit, c 

©afctf*-t©±xi±T©fT©a3fe»©afet5K»L-c 1/ 
2t°y^b1-riic4i9, gftttKJHttBomicgb 

So 

[0 0 4 7] ftja, *SS:©H*-f bLI4, 

-v-ty-fom-Br, mkmtsttzm^x^zfDx, # 

14^^-CfeS, 
(8 3 ©£*©#») H6i4, #»H©»3©**©» 

[0 0 4 8] r©^3©j|Jfi©»Silcfev^, S*^ 
t-Kl 1 1 ©MU\ St/MO SF5 fl 12© 

fc, gft^-f^-Kl 1 1/55, SKH^l 0 lftOMO 
s Yy>V*? l l 2CD^-Mlffi5 9, JtCJW»-*-a 
liWMOS F7^^ 1 1 2 ©-7*- Mtffi5 9 £4 

or-t©j^ags^H-*tu, jSiscmos h7^^ 1 1 

2©$ , -hWI59tt, SWWrtOS*^*— Kl 
1 1, XWPH(rt-6B*©3Kfc^-fah-Kl 1 lfcio 

r^©^ag^5^ffl*tl^:v^5-cv^5^^>m2©*fi©^ 

[0 0 4 9] *2©3H6©»*iilft5fci5 
(4, Sf^l 0 lf*9t?f4, MOS h5^'^^ 1 1 2©y 

1B^5 7 a tllC*mS^*1-5ffif:^»IB*5 3*5- 



a, 5 4 b J:9«<^*£ftfc**#«««5 3iC£o 

nmtzftm-rzfrwimme 2 a 

[0 0 5 0] ^-Mt«5 9IBI±*«BIW«^ 

- h^Kmmu 5 9 x &y- mm 5 9 1 m mmxm 

jfcLTV*5A#*2©3)WflWW^*ife3. SS«E«B5 9 

mmcj&fgrrz. ft**, hi, manias ^, ^n-e 

/TLf;i2(D^x;^5 4b 1 

3Rvm5kmmc, y~hmm5 9<o^m\c^vx 

[0 0 5 1] *fc, 0 6t£*5^-C, El 1 R 

Xfm 2 *©«F*fc n C«F*T?*1-t ©ttH 1 &tf0 2 t 

»fs*3gttia2i^i-iii^<oefffifflfjgiiiD«:<o-e, r 

KoVN-CBH7*#fl8L-CRW-*-*. 0 7 II, I6l:/Tt 
[0 0 5 2] 06 t^fSfitl-ML-C, 5 9 x 

J:0y-h«tt5 9SrffiSlJ:«BH5i-5f!:t>«Jfc, vsc 

AN«l5 9a, 59b, • • • fc <fc 5 y- hm@5 

9Sr*EK:»i«U-CV^rfc«rWl!i:Ur^a. ft*, 

RLcoJ:5i-, rcossiK©SM©*ii©^t§tt, 

»2fl3WfcOJWifc»tfWtl|iii:1ll***i-*«)'C, ^2 

[00 5 3] ($4 0 8 tt, 

S«*oBJHcov^*1-¥iBB"C*)6. rco»3<o§g 
16<0JB»fc*5vn\ Sft^*— Kl l 1©MU\ RXfi 
MOS h7^^ 1 1 2<Df-bnm5 9<D&Xfiffi 

mm<DMMbmmxhz, sMW-ra—Ki i 1 

S^H^l 0 IrtCMOS hy>-^^^ 112Cy 
-Mi5 9> RXfpm-fZWmVMOS b7>-i?X? 
1 1 2 coy- bm®5 9!wJ;oT-t(Ojlffla5?rll*tt, 

iiCMos h?^^ 1 1 2©y- vmrns 9«, s 

^H^rtcogJt^-f^-Kl 1 1, 5iB3ico 

s^y^-Fi 1 1 \c&-3x*:<ommn&m$.tix^ 

[0 0 5 4] *3©S8»W»ttil%ft5tC* 

si, W^i o irt-ett, mos h9>-^i? i i 2 coy 

-YmMZ9-h>b^%^^*-Yl 1 1 KSS^ft/^iJ 

W5 7a i:iac*«S!Sr*i-5tt«^«lffl«c5 3ris- 
*ft (3 fc fto T*S 9 , SI XWIIS 2»^;« 5 4 
a, 54b*0»<»J**ftfc**^WW«5 3lCj:o 



-cbsi i o i nmt.tix^z>Mft%i i 3 coins© 

»IBtHCTf*)6*, f?l«lfc*H«1-5f?iWWi*e 2 a 

[0055] y- m«5 9Pi±sr8a«-t«y 
- 5 9 x &y- mis 5 9 1 n 

*Urv^5*#*3«)*»©3«ifcWC"T»*)6. SS3© 
KltogBfclHNRlc, ^Kg55 9 xii, $JxJf^-= 

yyir i o y- i-nt® s 9 tawM-snnc**- mms 

9traCfl-»*/<^-sy^LTTO«rK^-f5. ft 

01, 03&U*0 5(K Mre^Lfcf^©?^ 
$|*£5 4 b, ^**fe^5 7, 7 a 

a, ±is0 8ic*5v^t. 01, m3Rvm5tmm 

K, y-bS«5 9©^ffl(C#feL-CV>5AS, 08K*5 
[0 0 5 6] tfc, ffe©8M£f±, 08t*3VNT, 0 6S. 

urn 7 1> co^F-ti pi c^-e^-rtcotts 6 S.O50 7 £ 
wtfco**-*-. Rw**i&i-s. mi 0 i<Dwmm 

itfc, I8 2 lift©?. RW* 

&±©«fc5fc, r©3PJl©B4©2g»©I5flg 

z(ox\ %2RT}%z<ommowmbmwm&*%-* 

5„ 

[0 0 5 7] (Jtttffl) 0 9 14, ±C&lk0#tt£ffS 

— i*-fe V-tHC *5 it 2>B^©SB?iJi^oV >T ^1-¥B0 _ ?& 
5„ llio lrtcoSJty-f JJ--K1 1 1 tuos hf 
v*s*9 1 1 2co&mm%ftbwitftmzfa< 

LTBi^i 0 1 ^fri^iJI-ia^U-cv^,, 

[0 0 5 8] rco^-, ±IE«S£0^£Mftt), ft* 

Mit-Yl 1 1, &U5y-hftfli5 9#J|*lUMft 
«i-HWtKife//"CV^8. -ocoiS^co»{bS:?fft 
ot, 1110 1 rtcoy- hm^ 5 9 coHSriSJK 1 0 l 
Wtf5/^coi/2EJLh, *^tt*&tett»ft*sftSixT 
2/3W±£1-^^# > S3t»tt, 09CO<t5iC Sit 

»i!|«t**»«ift5. rcofcfe, 010 (c) co 

ft, W**»e>©3t«««#©ffl*!4S«T+5. ± 
tB^l7bS»4©Hlfeco^fficoj;5ftiii*E?iJ-ei4, i 
0 ^^Wft^^ 13 &#i-5ft3tg|5*«^fcftJt^ 
Kl 1 lSr»*ri^-C*Sfc»» 010 (a) , 
(b) KiS-tH 1 ATM 2 coH*co^jicO®*-eft*-f 

[0 0 5 9] H^COMiCj;i9rcO|gB^^p|BK 



fW5 9©HIM|J©VBS»lto9*A*»«"e*)*!*», 
jRttBWm:, Hffl#±©ffl*^*^»*tXH:H«M* 

[0060] *e>ic, r©3BW;isafflS;itSH*i 01 

-Kill £5tefS-t&ttiffl<OMOS h?y^^ 1 1 2 

tas|$&LT-otf>pi*l 0 l£«$U 

Klll ft***- hS!1tJM»* h 112© 

1 1 2©^- h«£5 9 fig 
1 lfc±oT*©Hia»$rffl**i"CV\fc 

HCJ:v\, 

[0 0 6 1] —o©*?k:|8^t, S*^-<*-K 
1 1 l©atut*s^^-9 , ^fc4*«fc5KE5il**i, tr^fl 
XtlW^rtWtLraW^^-Kl 1 l©tttra*£«t 
»K/L* 1 / 2 try^-fc ft S J: 5 fcB«3ivCV\H«J: 

V\ pS©SS5 l±©nSi!5 2 a, 5 2 b 1*3 

KJBlJtWIIS2 0jr3VHW»5 4B, 5 4b*^figL-"C 
nl|52a, 5 2 b <Oftt> V IC, pS!©^fc' 

Z<Dnmi§ft\zmiRtf%2<DVx.;vm®5 4 a, 5 4 

[0 0 6 2] £<bi;:, pS<0*«5 l*ffl^-CV^5*5, 
ftfcOKnSwa&lfi&ffl^TfcJ:^, £©»£\ ±1351 

P 7tt«*.Rt«E?i© 5 

[0 0 6 3] 

[»w©a*i EU:©j:5fc, #»ip!fcj:*ui, *«* 

-b3!«l!^*h?^*#©y-h*«fc±oT*© 
MrattSbt^ HfcJ:o-C*©Eia»&B* 

fc;MMfc*S. £©fcw, JWt*^#y h 
6>B*lHru*5rfcfcJ:0, «**»&©#«»«€■© 

[0 0 6 4] *fc, g#ft{fc£Brt©m3K©¥BB*£ 

aav^-ctt, ff*i«ifcftoT*tJ9i*i«BKfBor5bfcyw 

tftor*5 9» ^oity-Mi#Mb7^iS' 
©y- hmswattfttfT^isii-j&o-ci?^-!)*^ tftor 

^S. «rK, fc»y-hS!«Jfc»*b?:'S>** 



©y- mwi ©&WJWI-, i^-©tf rt©H^©Mot 

[0 0 6 5] WWItW^fi' L 

TV* 5 «fc 5 ftffi^iJC i D , *KWfc3ft8l5©ni]tei* tic 

[HBf©«]|LttRH] 

[mi] £©*w©*i©^©^«fcffaHfc*»s 

|fc«l»bh51#IH8ll?fflB*rtO!ltfi"fr? h 

£^-f¥ffi0-efc3 o 

[0 2] p]C<, Hl©II-lHllfc»5»ra5Ea-C*>5. 
[0 3] r©3SW©*i©SaS©»«»J:iS5ffi©H*H» 
{^Bfcfflv^ft$Hft*B**©H*rt©**i''r7 

[114] HC<, ■3©III-IlHllc»5»fjiH'T?* 
3„ 

[0 5] £©#H©£2©£ffi©^S£tt3B#ftfc£ 

[He] z<D%wv%3onm<DMm\mz®tmmi 

[0 7] r©*w©i»3©ias©»*tffate©H#« 
{^*fcfflv*&;h.SH^tfe#?©W*rt©* : ?-WT 
9hfti*-*-¥BH-o*>s. 

[0 8] £©»W©SU©^©^«fc«50#S»8 

g^^v^P)^^5@#W^^©ii*f*^©* : f•^'1'r^ h 
S:^-r¥ffi0-Cfc5 <> 

[09] JtttfffcffiSBftif^BK^&ftSHfttt 

ftiMitoifwr!) hSr^-r^BB-cfc*. 

[010] (a) (c) tt, J*«fli©H:ttfc*s^ 
■C, r©*W©3»*SrKW-r5¥iiiH-C*>e. 

[011] i©*W©H#jWft*^^i-*B#««S6 
g©£#©@g§«>££^-r0T-fcS <> 

[012] r©3&W©*lS©#«fc«5Bft««f6B© 

[0i3] &*w::#5B«&»gwflv^5@# 

[014] PD<, 01 3©I-I*fcfB5«ffiH-C* 

5 3 6£*^«i««c mmmmm 

5 4a ^ 1 © 

54 b f2©!)x;vi« 

54 c ft^K-T'I 

55 ttyr*^h mm&m&m) 
5 6 y-*m® 

57 ^mmm® 

57 a KKHttl 



-9- 



5 8 r-vm&m 
59 f~ mm 

59a, 59b, 59c VSCANftgi 

59x v-ymsmm 

6 0 a, 60b, 60c, 60d Sittffl^ 

6 1a, 6 1b VDD«I 

7 1 TMPffl^S 

7 2a, 7 2b HSCAN«8 
7 3a, 73b 

i o i wmn 

imi) 



"L 

1 ► ff 




[R4] 



s 7 




(61b) 56 S5 



102 VSCANIltM 

1 0 3 VDDffiK^aEIlK 

104 HSCANA^aSEIK 

105 {t^ffl^HIS 

107 wm^mxi®* 

1 0 8 #JE^*@K 

ill *a#f-fj*—K 

1 1 2 #«#*ttiffl»&*y- h 9 VS?* 



[02] 



U2 111 

S I 

62 59b 60b 63 59a 60c 



1 «ai 


r 59 58 „ „ „ ^*~L. 


















5J 54h 54c 
(61b) 


5 

5 


52t 


\ 5Z« S4i 53 

55 (6H) 



[S3] 



L- ► ft 
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[05] 



[Be] 
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[B9] 



[01 0] 




[HI 3] 



[HI 4] 




F* — A(##) 4M118 AA05 AA10 ABOl ABIO BAH 
CA03 DB11 FAOl FA06 FA26 
FA33 FA50 GB11 
5C024 CX35 GX03 GY31 
5F049 MA03 NA20 NB03 NB05 QA11 
RA03 RA08 UAH 
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